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-. 1. It is required by the Wireless Telegraphy Act 1949 (as modified by the Post Office Act.
1969) that no radio apparatus shall be installed or used in the United Kingdom except under
the authoritY of a licence granted by the Secretary of State. It is a condition of such a
licence that the performance of the apparatus must meet certain minimum standards.

2. The minimum standards of performance Ire given in specifications prepared by the
Radiocommunicatlons Agency. in consultation with the relevant manufacturers and
operators.

For convenience, to Ivoid the need to test every piece of equipment, manufacturers are
invited to make representative production models of their equipment available for testing
by, or under the control of, Radiocommunications Agency.

Manufacturers or their specified agents, who wish to submit equipment for tvpe approval
testing. should apply to:-

Radiocommunlcations Agency
Fixed Services Section
Waterloo Bridge House
Waterloo Road
LONDON SE1 SUA
Telephone: 071 215 2099

3. The application should state when and where the tests can be carried out and should be
accompanied by a description of the apparatus, Including drawings and test results
o'btained in the manner described in the appropriate performance specification.

It should also list all type numbers that may apply to non-technical variants of the model
submitted.

The Radiocommunications Agency reserves the right to give separate tYpe approval to
models it considers to be technical variants. and whose performance may differ as between
types.

4. The application specifications should be accompanied by the appropriate charge for type
approval testing. Information on such charges is available from the above address.

5. Performance specifications are subject to amendment. Intending manufacturers should
ensure they possess the latest copy of the relevant specification, complete with any
amendments•

...... 'HI • i .
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MPT 1415
PART 1

1 GENERAL

1.1 Scope of specification

This specific.tion covers the minimum performance of fixed point-point and point
multipoint radio equipment operating in the frequency band 57.2 to 58.2 GHz. It does not
necessarily include all characteristics which may be required by a user, nor does it
necessarily represent the maximum performance achievable.

For the following requirements the equipment shall be measured complete with any
appropriate peripheral devices and their connecting leads:-

• transmitter carrier power
- transmitter spurious emissions
• transmitter frequency tolerance
• receiver spurious emissions

Details of the minimum performance requirements of 60 GHz antennas are contained in
Part 2 of this specification.

Requirements to bring the specification Into line with forthcoming EEC EMC directives are
under consideration.

1.2 Users Responsibility

The installation of equipment is subject to the authority granted by the Secretary of State.
It will be the responsibilitv of the user to ensure that the equipment provided conforms
with, and is maintained to, the requirements of the specification.

In addition, other requirements such as Health and Safety Regulations may be applicable.
One example is power flux density; for equipment intended for operation indoors the
minimum safe operating distance recommended by the manufacturer must be plainly
visible.

1.3 Operating Frequencies

The equipment shall provide for the transmission Ind reception of emissions in the
frequency band 57.2 to 58.2 GHz. For the purpose of type testing, the equipment may be
submitted on I mutually Igreed channel in the Ibove frequency bind.

1.4 Controls

ThOll controls Which, if maladjusted, might Increase the Interfering potentialitiis of the
equipment or, in particular, which might CIUse the equipment to operate outside the
permitted frequency limits specified on the type Ipproval certificate, shaff not be easily
Iccessible.

...... ,.., 3



1.5 Declarations by Manufacturer

When submitting an equipment for type testing, the manufacturer shall supply the
following information:

(a) Transmitter:

it
ii)
iii)

(b) Receiver:

Nominal frequency
Oscillator frequency and carrier generation formula
Type of Modulation

-;,

i)

in
Nominal frequency .
Oscillator frequency and the local oscillator generation formula

(c) Power Supply

i) Nominal supply type and voltage

.... ,..,

1.6 Auxiliary Information

Where appropriate, a means of supplying continuous modulation to the transmitter and
complete instructions for setting up the correct modulation level must be supplied. This
will be used for generating certain test signals.

1.7 Classes of Emission

Any class of emission may be used provided that the requirements of the specification are
met.

1.8 P.L.L. Systems

Where P.L.L. systems are used for carrier generation, precautions shall be taken to ensure
that any lack of synchronisation does not cause deviation outside the permitted frequency
limits specified on the type approval certificate.

1.9 Labelling

The equipment sMII be provided with a clear Indication of the type number and description
under which it Is submitted for type testing. The type number must allow recognition of the
multiple unit type of assembly. Each type number shall bl unique and In the event that the
testing authority finds two manufacturers have used a similar type number, one
manufacturer will be asked to change the type number.

4
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Type approved equipment shall be permanently marked with an approved Inspection mark
which shall be located on the outside of the equipment and be immediately visible. The
minimum dimensions of the Inspection mark shall be 10 x 15mm. The location of the
Inspection mark shall be agreed between the manufacturer and the testing authority and
shall be recorded in the test report.

The mark used to indicate compliance shall be as shown in Figure 1.1.

MPT 1415 Letter and figure height shall
not be less than 2mm.

Frequency Band VY.YGHz
Safe Distance z:z. mm

Figure 1.1

1.10 Input and Output Port· Definitions

1.10.1 For the purpose of the specification the terms -transmitter input port-, -receiver
input port-, -transmitter output port- and -receiver output port- shall be taken to refer to
those points corresponding respectively to the ports Z', C, C' and Z in Figure 1.2. Points
Z' and Z are baseband input and output points respectively.

1.10.2 Accessibility for measuring R.F. power is referred to in Section 2.1.

Z' A' B' C' 0'

Z

Feeder

A

Branching
Network

B

Transmitter
RF Filter

c

Transmitter

Feeder Branching Receiver Receiver- Network - RF -
Filter

o

----,
I
I

I
I
I

r--------------------------------------------------------------------------------------------------~I
I
I
I
IL _

Note 1. For the purpose of defining the measurement points, the branching network does not include
a hybrid.

Note 2. Points B. C. 0 and B', C', 0' may coincide.

Figure 1.2 RF Block Diagram
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2 TEST CONDITIONS

2.1 General

Type approval tests shall be made under normal test conditions (Section 2.3) and also
where stated, under extreme test conditions (Section 2.4).

Where the equipment Is intended to be part of .n Integral radio equipment and .ntenna
configuration, the radio equipment submitted for the test shall be identical to that
employed in the integral arrangement except that it is aeparated from the antenna and
fitted with a suitable waveguide flange or connector to form a test interface. Connection
to this test interface will allow equipment performance to be measured.

Alternative measurement methods for the telting of Integral equipment without separating
the radio equipment from the antenna may be proposed. Full details of the method and
limits together with supporting technical evidence shall be given in writing to the type
approval authority at least four weeks prior to the tests. The use of such methods and
limits are subject to the agreement of the type approval authority.

2.2 Test Power Source

During type approval tests, the power supply for the equipment may be replaced by a test
power source capable of producing normal and extreme test voltages, as specified in
Clauses 2.3.2 and 2.4.2.

The internal impedance of the test power source shall be low enough for its effects on the
test results to be negligible. For the purpose of type approval tests, the supply voltage
shall be measured at the input terminals of the equipment. If the equipment is provided
with a permanently connected power cable, the test yoltage shall be measured at the point
of connection of the power cable to the equipment.

During the tests the power source voltage shall be maintained within a tolerance of :t 3%
relative to the voltage at the beginning of each test. In equipment in which batteries are
incorporated, the test power source shall be applied as close to the battery terminals as
practicable.

2.3 Normal Temperature Conditions

2.3.1 Normal Temperature and Humidity

The normal temperature and humidity conditions for tests shall be any convenient and
naturally occurring combination of temperature and humidity within the ranges:-

Temperature
Rei. Humidity

+15°C to 35°C
20% to 75%

Note. When It is impracticable to test under these conditions, a note to this effect,
stating the actual temperature and relative humidity during the tests, shall be added to the
test report.

...... 'M' 6
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2.3.2 Normal Test Source Voltage

2.3.2.1 Mains Voltage

the normal test loutce voltage for equipment to be connected to the mains shall be the
nominal voltag.. For the purpose of this specification the nominal voltage shall be any of
the declared voltage. for which the equipment is deligned. The frequency of the test
source corresponding to the AC mainl shan be 50 Hz %2 Hz.

2.3.2.2 Roat Battery Power Sourc.s

When the radio equipment Is Intended for operation from a float battery, the normal test
lource voltage shall be the typical float voltage of the battery.

2.3.2.3 Other Power Sources

For operation from other power source. or types of battery, either primary or secondary,
the normal test source voltage shall be that declared by the manufacturer.

2.4 Extreme Test Conditions

2.4.1 Extreme Temperature and Humidity

For test purposes the equipment shall be required to meet the relevant environmental
conditions .et below:

(al Indoor equipment

Temperature
Humidity

+5°C to +40oC
5% to 85%

(b) Outdoor equipment

Temperature
Humidity

·20 0 C to + 40°C
6% to 90%

N.B. The conditions laid down in Clause 2.4 do not apply to antennas.

2.4.2 Extreme Test Source Voltages

2.4.2.1 Mains Voltage

The extreme test lource voltage for equipment to be connected to an AC mains source
ahall be 1.1 and 0.9 time. the nominal mains voltage % 10%. The frequency of the test
source shall be 50 Hz %2 Hz. .

....... ,". 7



2.4.2.2 . Banery Power Sources

.... ,..,

I. When the equipment is intended for operation from the usual type of regulated lead-acid
battery, the extreme test voltage shall be 1.3 and 0.9 times the nominal voltage of the
battery specified for the equipment.

2.& Procedure For Tests At Extreme Temperature.

2.5.1 General

Before making measurements, the equipment shall be placed in a temperature controlled
chamber for. period of one hour or for such • period .s m.y be Judged necessary for
thermal balance to be obtained. The equipment shall be switched off during the
temperature stabilisation period. The sequence of tests shall be chosen and the humidity
content in the test chamber shall be controlled so that excessive condensation does not
occur.

2.5.2 Test Procedure

For tests at the upper temperature, after thermal balance has been attained (Clause 2.5.1),
the equipment shall be switched on in the transmit condition for half an hour, after which
the appropriate tests shall be carried out.

For tests at the lower temperatures, after thermal balance has been attained (Clause
2.5.1), the equipment shall be switched on in the receive or transmit condition for 30
minutes, after which the appropriate tests shall be carried out.

3 CONTROL CONDITIONS

3.1 Receiver Mute or Squelch FacUity

If the receiver is equipped with a mute or squelch circuit, this shall be made inoperative for
the duration of the type approval test.

3.2 Transmitter Artificial load

Tests on the transmitter shall be clrried out using I non reactive non-radlatlng load
connected to the transmitter radio frequency output port. The laid shall h.ve • return loss
of not less than 23 dB.

8
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4 TRANSMllTER

4.1 Frequency Error

4. '1.1 Definition

The frequency error of the transmitter i. the difference between the measured carrier
frequency and its nominal value.

4.1.2 Method of Measurement

(a) The transmitter shall be operated in accordance with the manufacturer's
instructions and its output .hall be connected to an artificial load (Section 3.2).

(b) The emission shall be monitored by • frequency counter and the carrier frequency
shall be measured in the absence of modulation.

(c) The measurement shall be made under normal tests conditions (Section 2.3) and
repeated under extreme conditions (Clauses 2.4.1 and 2.4.2 applied
simultaneously)•

4.1.3 limits

The frequency error, under both normal and extreme test conditions shall not exceed
~600 ppm.

4.2 Carrier Power

4.2.1 Definition

The carrier power of a transmitter is the average power .upplied to the antenna
transmission line by a transmitter during one radio frequency cycle taken under conditions
of no modulation (C.W. conditions).

4.2.2 Method of Measurement

(a) The transmitter output port shall be connected to an artificial load (Section 3.2)
with means of measuring the power delivered to this load.

(b) In the absence of modulation (i.e. CW conditions), the transmitter shall be
operated in accordance with the manufacturer's instructions.

ecl The measurement shall be made under normal test conditions (Section 2.3) and
repeated under extreme test conditions (Clauses 2.4.1 and 2.4.2 applied
simultaneously)•

4.2.3 limits

The carrier output power shall not exceed ·20 dBW under any conditions.

...... _.
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4.3 Spurious Emissions

4.3.1 Definition

Spurious emissions are emissions at frequencies which are outside the Necessary
Bandwidth and the level of which may be reduced whhout aHecting the corrllponding
transmission of information. Spurious emissions include harmonic emissions, parasitic
emissions, intermodulation products and frequency conversion products but exclude
emissions on frequencies immediately outside the Necessary Bandwidth which result from
the modulation process. The Necessary Bandwidth is defined as twice the transmitted
symbol rate.

4.3.2 Method of Me.surement

(a) The transmitter output port shall be connected to either a spectrum'analyzer via an
a"enuator, or an anificial foad with some means of monitoring the emission with a
spectrum analyzer or selective voltmeter. ,u"', H 2- .,.>

1~.I'Z

Gt:J;.,{'J
The transmitter shall be unmodulated, n.e. C.W. conditions). At each spurious
emission from 1 GHz to 130 GHz excluding frequencies within the Necessary
Bandwidth about the carrier frequency, the level of the emission shall be measured
relative to the level of the carrier emission.

(b)

Ie) The power level of each emission shall be calculated by applying the ratio measured
in Clause 4.3.2 (b) to the carrier power determined in Section 4.2 under normal test
conditions.

4.3.3 Limits

The power of any spurious emission measured In Clause 4.3.2Ibt shall not exceed:

::"1:~({d~;;':*6;:;:"~'~'2rit:ti::::::':·'.: ,'::(':':::;:::::, ':,:'19()":d:~W ..'
", .:"-,' "' . ' .. : . ;" ,':;;'.. :-. :. '. ' .

21.2 GHz to 80.0 GHz ·60 dBW

:;;SO.(rGH~:'t~'130.0:G~z:::,,,'/;,::,:,·::::}·:Lsc{if'sw.

Note:

(a) Methods of measurement for the frequency range 80 GHz to 130 GHz are yet to be
agreed with Administrations pending a decision by the IEC.

(bJ Definitions and methods of measurement of integrated equipment are UNDER
STUDY.

Ic) In this specification, the necessary bandwidth will be taken as :t 45 MHz.

.... ,., 10
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& RECEIVER

&.1 Receiver Spurious Emissions

.5.1 .1 Definition

Spurious emissions from the receiver are any individual emission. pre.ent at its input port
which is considered to be at the input of the receiver or diplexer if fitted.

&.1.2 Method of Measurement

(al The receiver input port sha" be connected to either a spectrum analyzer via an
attenuator, or an artificial load with lome means of monitoring the emissions with a
spectrum analyzer or a lelective voltmeter.

(b) The power level of each emission in the frequency range 1 GHz to 130.0 GHz,
excluding frequencies within the Necessary Bandwidth about the carrier frequency,
shall be measured.

5.1.3 Limits

(I) The power of any spurious emission from the receiver measured in 5.1.2 (b)
including the local oscillator frequency generated by the receiver shall not exceed:

:::·t~Q.:9Hz.·~~:::·::~.·~ .~·~ •.··~.~~.·:\;~::.·::.:::·::·r:::::-:~:;:.:~:·:::~~f!.~":~!~ ..i:;·:··:l!:::
21.2 GHz to 80.0 GHz -60 d8W

i:·8Q.O··.~·~i::'t~:·~::~O:O::·:~~~'.::·::::::•.:.:;:::!?;·::::";:·:~:::.i~~.~;:·~.~~·;:t:·:·;: •. :·

Note:

(a) Methods of measurement for the frequency range 80 GHz to 130 GHz are yet to be
with Administrations pending I decision by the lEe.

(b) Definitions and methods of measurement of integrated equipment are UNDER
STUDY.

(c) In this specification, the Necessary Bandwidth will be taken as :I: 45 MHz.

6 CABINET RADIATIONS

6.1 Definition

Cabinet radi.tions are emission. It Iny frequency, other than tho.e of the clrrier Ind
Issociated sidebands. radiated from the cabinet structure of the equipment.

6.2 Specification limits

Cabinet radiations shall be minimised in order to avoid interference to other radio
installations. In the event of interference being traced to cabinet radiations, the licensee
will be required to provide interference suppression to a degree which satisfies the
Radiocommunications Agency.

11



+----

7 INTERPRETATION OF THIS SPECIFICATION

In the event of doubt .rising over the Interpretation of this specification, or the method of
conducting the tests, the decision of the Testing Authority shall be final.

8 ACCURACY OF MEASUREMENT

The tolerance for measurement of the quantities shown below will be as indicated.

.'.:t 5%"

i:·~:.:t:·:;':!:,{·.i·.l::··?:'.::···::·~:;:'\~:!!::?~~::·:::·::;·;n: ..::·::·PCV~I.t..~~·~:'-:::::,:::];;:::::::::;::;':0:;.:).::;::::'::;::::;.,:::":;:;:,::.::'::: •.:.::::::t~:~".::~~::·:i.;;:;:.:·.·:

8.2 AC Mains Voltage :I: 3%

::j';:~.::::::""::;;.::::'.:.:.,:;';';:::;':':;'.'::::·::::;·.['::·:.:::.::::::··.::·::~~·.M;i~~::..~~~9~:;:~·~V::'::::::;1:~·:.":::~:··":::.:::::.:·:·:'/~":·Q·. 5.'~'::::?-:::

8.4 Radio Frequency :I:

100 kHz

..'.:. ,··::·1d8.

:I: 1 dB

··:a·:.5.···::··;,.··i;.·:···...(·.·:t::.>[·::.•:..:·::••;.::::i :·::/••~~di~:·:F;;~G~ri~~.::~o;,J~.; ,"
8.6 Return loss

~. '8~.:i::':::,·/'...;:~'·::::::::;;;:':; ..::.::.::::~:: .'" ·:·:.:':::::Att~~u~tj~~·. '0;':~ri~'~~ai~~~: . .·;S:'.li.~f3;· ....

8.8 . Temperature
'.'. .-, :.. .. - .. -.:.~ ..; ..~" . . . ...

:e.9... '. Humidity

..... ,", 12
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PERFORMANCE SPECIFICATION

ANTENNAS FOR PRIVATE FIXED RADIO SERVICES

OPERATING IN THE BAND 57.2 GHz TO

58.2 GHz.
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1 GENERAL

1.1 Scope of Specification

. This specification covers the minimum performance requirements for vertically polarised
.antennas to be used in the frequency band 57.2 to 58.2 GHz allocated to Public
Telecommunications Operators and Private Fixed Radio Services. Two types of antennas
are included; a directional type and an omnidirectional type.

1.2 Licensee'. Responsibility

The installation of equipment, either fixed or mobile, is subject to the issue of a licence
by the Secretary of State. Under the conditions of the licence it will be the
responsibility of the licensee to ensure that the equipment used conforms with and is
maintained to the requirements of this specification. The reQuir.ment in this case is that
the antenna shall be type-approved.

1.3 Labelling

Complete antenna assemblies shall be clearly identified with a weatherproof and
permanent mark or marks showing the manufacturer's name and type number, the value
of the gain declared in 1.4., the orientation required to achieve vertical polarisation
and a statement of the minimum safe working distance so as not to exceed the maximum
permissible power flux density in accordance with the current recommendations of the
World Health Organisation when used with a transmitter with ·20 d8W outPut power.
'he l,i'A,.tieA "It"i,... 'I ,.hievi vI"i,.1 pII.,i..,iIA BA" • l'a'I"'IA' ef thl ",iAi",,,,,,
••fe WI~iAI "i"IA" •• a. Ae' 'I ........ 'hi ",a..i",,,,,, pIF",i.,ihle p.we, fI".. "eAlit'" iA
1.,e,d.ReI with the .,,"eAt '"e"''''IAdatieA. ef 'he NatieA.' AIdieleliel1 P,eteetieA
ge8'" WhIR "leEf with I t'IAI",itte, with 20 d9tH e"',,,' pe'Nlr,

1.4 Declarations

When submitting an antenna for type approval, the manufacturer shall supply the
following [information):

Ca) The nominal gain of the antenna, (note the value is the gain of the antenna
type and not the gain of the particular sample).

Cb) Whether a radome or feed-shroud is fitted to the antenna.

Cc) Whether it is a directional or omnidirectional antenna.

Cd) The working frequency range of the antenna.

1.& Test Arrangements

All type-approval testing of antennas will be carried out at a test .it. sp.cified by the
testing authority. The testing shall be carried out on dry antennas.

If radomes are fitted (See 2.1 belowt they shall be fabricated from materials which are
as hydrophobic as possible, within cost and practicality constraints. Use of
hydrophobic materials will minimise the effect of water droplets on the radiation
pattern. Testing of antennas in rain conditions is under consideration. Arrangements

17



will be made for the applicant to deliver his antenna to the test site at least two weeks
before testing is scheduled to begin.

Manufacturers may be required to pa"icipate in the mounting and dismantling of the
antenna. Applicants will normallv be expected to make arrangements to remove their
Intennas from the tlSt site within 14 days of receiving notification from the testing
authority that tests have been completed.

Note: Tests may from time to time be cancelled or postponed at aho" notice due to
unsuitable weather conditions. Where the Intenna is intended to be pa" of an
integral radio equipment Ind antenna configuration, the test antenna will be
identical to that employed in the integral Irrangement except that it is separated
from the radio equipment and fitted with I suitable waveguide flange or connector to
form I test interface. Connection of test equipment to this test interlace will allow
antenna perlormance to be measured. .

1.6 Polarisation

The polarisation of radiation shall be within 5 degrees of ve"ical.

1.7 Offshore Environment

Antennas to be used offshore shall additionally meet the environmental requirements of
Chapter 2 of Radiocommunications Agency specification MPT 1405.

1.8 Interpretation of this Specification

In case of doubt about the interpretation of this specification the decision of the testing
authority shall be final.

1.9 Testing luthority

The testing authority shall be the Radiocommunications Agency or one approved by the
.Agency.

2 TECHNICAL REQUIREMENTS

2.1 Definitions

Radiation Pattern • A diagram relating power flux density or field strength at a
constant and usually large distance from an Intenna to direction
relative to the antenna main beam (boresight).

Radome • A cover for the illuminated lide of the reflector and the feed which
il weatherproof and il intended to be transparent to radio
frequency energy.

Co-polar plttern • A diagram representing the radiation pattern of the test Intenna when
the reference Intenna i, ,imilarly polarised, ,caled in dBi or dB
relative to the measured Intenna gain.

B.am Ixis •

.... ,",

The direction, within the major (main) lobe of a narrow beam
Intenna, for which the radiation intensity is a maximum. This
direction Is also known as the antenna boresight.

18
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Major/main lobe - The radiation lobe containing the direction of maximum radiation.

Antenna Beam - The major (main) lobe of the radiation pattern of an antenna.

Ant.nnl glln • The ratio of power measured In the boresight direction to the lev.1
that would exist If the radiated enlrgy (if the tlst antenna was
considered to be In transmit model was uniformly distributed over a
sphere centred on the test antenna, I.e. an isotropic radiator radiating
the same power as the test antenna. The antenna gain is expressed
in dB above Isotropic level and is denoted by dBi.

2.2 Directional Antenna

This section describes the approval test requirements, method of measurement Ind
specification limits for the directional antenna.

2.2.1 Approval Test Requirements

Approval tests will be conducted on the following antenna performanee parameters:

at Gain

bt Radiation Pattern

The values measured during the approval tests will meet the limits outlined in Clause
2.2.3, below.

2.2.2 Method of Measurement

Measurements shall be made at the test frequencies 57.2 GHz. 57.7 GHz and 58.2 GHz.
The testing authority reserve. the right to test at additional frequencies within the
frequency band should it be deemed necessary. If the antenna Is designed for use with a
radome or feed shroud, then measurements shall be made with this in place.

(a) Gain

The antenna oain will be measured usino the gain-by-comparison technique in which
the Olin of the antenna under testis compared with that of a calibrated oain
antennl, typically a standard gain hom. In practicl this will involve comparing the
pelk received power level of the directional antenna with the peak (boresighd level
received from the horn. The oain of the antenna under test Is the sum of the glin of
the standard oain horn and the difference in observed pelk power levels and is
expressed In dBi.

Alternative methods can be proposed. providing the testing authority Is latisfied that
sufficient supportive evidence as to the suitability of the method of oain measurement
has been provided and aoreed with the testing authority It lelst 4 weeks prior to the
approval test.

Cbl Radiation Pattern

The co-polar pattern shall be measured and plotted It each test frequency with the
antenna polarised in the vertical plane.
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